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A Study on Battery Chargers for the next generation high speed train
using the Phase-shift Full-bridge DC/DC Converter
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Cho, Han-jin - Lee won-cheol - Lee Sang-seok - Kim Tae-hwan - Won Chung-yuen

There is an increasing demand for efficient high power/weight auxiliary power supplies for use on high speed traction
application. Many new conversion techniques have been proposed to reduce the voltage and current stress of switching
components, and the switching losses in the traditional pulse width modulation(PWM) converter.

Especially, the phase shift full bridge zero voltage switching PWM techniques are thought most desirable for many
applications because this topology permits all switching devices to operate under zero voltage switching(ZVS) by using
circuit parasitic components such as leakage inductance of high frequency transformer and power device junction
capacitance. The proposed topology is found to have higher efficiency than conventional soft-switching converter. Also it is

easily applicable to phase shift full bridge converter by applying an energy recovery snubber consisted of fast recovery
diodes and capacitors.
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Fig 1. Conventional Phase shift Full- Bridge DC/DC Converter
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Fig 2. The Proposed Phase shift ZVZCS Full- Bridge DC/DC Converter
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Table 1. Specipication of the proposed converter
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Fig 4. Simulation circuit
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Fig 5. Simulation waveforms Fig 6. ZCS waveforms of lagging-leg switches.
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Fig 7. Waveforms of secondary rectifier voltage and holding capacitor voltage and current
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Fig 8. A reduced model of the phase shift full-bridge DC/DC converter
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Fig 9. Experimentation waveforms Fig 10. ZVS waveforms of leading-leg switches
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Fig 12. ZCS waveforms of lagging-leg switches
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